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Abstract
Background: Lead is a major environmental pollutant, u'hich causes serious adverse efTects
.. biological systems and cells. Oxidative stress plays a major role in the pathogenesis of
.,j-induced neurotoxicity. Citicoline has been shown to have beneficial effects on several
-.seases such as cerebral ischemia and trauma. In this study, we examined the effect of
:^trcoline on lead-induced apoptosis in PC12 cells.
\tethods: PC12 cells were pre-treated with citicoline and then exposed to lead for 48 h. The
:t'tect of citicoline on cell survival was examined by MTT assay. Lipid peroxidation (LPO),
.otal thiol groups and total antioxidant power (TAP) were also evaluated.
Results: Citicoline could significantly increase the celi viability of PC12 cells exposed to
1ead. Treatment of PC12 cells with lead increased LPO, while citicoline effectively decreased
I-PO. The total thiol groups and TAP were significantly increased in citicoline-treated PC12
cells compared to the lead group.
Conclusion: Our finclings revealed a neuroprotective role of citicoline against the oxidative
stress and apoptosis induced by lead in PC12 cells.
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t Y--V--\A,3,'
\,|., ;dJ\'.,*
a"g Ot-b, jt 
€tic &e3 s9.o
-x rii..;.rFJir -x- iir -*;.i.|:. ri.. r,r tr3 li.- *i rir n:.;ir t:. t:l *'*;lr:!,r*- *,. 
"F 
*r
, rh J. 
-(;5 p& :r:- '
olf,lls 
-l^ol, g>La:r ; . 
-
....................ii--+
oK;l: 
.g;L9;1-: o.K:llr tf q9:9;j .r-S f- 4r) -t;rl ,-r-S-rK 6-e.:j1: oli ls;YLd lAr-T NjL't P +"1' oL-L- sli: *--
;rL;:"PCl2,.5bJll-Jc91l jl 
.,iU!#c4a- f.;tf o'o',=Ultau Slg:5" ''1J-i--J;t,5 &;''-
:jl J<-:;"s1;y1:uLr 7;*gLas\):e\ 1rl lfl'A U:"q *iJ;\'
Li-a1, ( jl) :k-1 :-.Jlo:lj ;rl ":11T yf : lV tS ,"
;91;":l;1 :u
(.,lr1r) dU31: rL^.6 )*:a
S)J:e A;V 
-5 t tV -,5 r -\
.,Kiu to 5::Gl 
-* 
Y
orv
(.r:21-) ,t1tylr 
-!l;uo; ::
.aLX-j.' ,+.5tn};(r \a .Jl z uv J \ '
: uW r)Lp 5:.<Gi 
-L- Y
g;;K-uu j,'-5t.5GI 
-L7
PG12
